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ABSTRACT 

An argument is given which exhibits color confinement in nonabehan gauge 
theory. 



• JSPS Research Fellow. 



In this note, we point out that recent lattice study on gluon propagator sup- 
ports Kugo-Ojima mechanism for color confinement in nonabelian gauge theory. 
It is assumed that color symmetry is not broken spontaneously. 

The gluon propagator in the Landau gauge can be written in momentum space 
as 

{a,a^) = -{v,.-^)\r{p')- (1) 

Lattice calculations suggest its nonsingular infrared behavior 

lim R{p^) = 0, (2) 

which implies that the field A^ in (1) contains no massless one-particle component 
of a genuine vector. 

Then the term d^F^y in the quantum Maxwell equation 

d>'F^, + gJ, = {Q^,D,c} (3) 

contains no massless one-particle component at all, where Ji, is the color current 
and Qg denotes the BRS charge. This is because a scalar one-particle component 
does not appear in d^F^y due to the antisymmetry of F^y in its Lorentz indices /x 
and V. Under the assumption of unbroken color symmetry, this indicates that the 
color charge is given by 



Q = {Qb, d^ 9 ^Dqc}, 



(4) 



[2] 

which is a manifestation of Kugo-Ojima mechanism for color confinement. 



Thus we conclude that color confinement is realized in nonabelian gauge theory 
provided color symmetry is unbroken. 
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